Induction of manganese superoxide dismutase in cultured human trophoblast during in vitro differentiation.
The antioxidant responses of human cell differentiation and membrane fusion are not known and may be important in understanding cellular response to injury in the human placenta. We studied the regulation of antioxidant enzymes in human trophoblasts which differentiate from mononucleated cellular trophoblasts to synctium in vivo and in culture. We characterized morphological and biochemical differentiation of cultured trophoblasts from term placenta in the presence or absence of serum, on different growth surfaces, and with a range of plating densities. Culture of cellular trophoblasts consistently and transiently induced the mRNAs of the mitochondrial antioxidant manganese superoxide dismutase (Mn SOD) but not the mRNAs for the antioxidant enzymes copper zinc SOD or catalase. Fibrin and type I collagen substrates modulated only the expression of the placental specific proteins, human chorionic gonadotropin, and human placental lactogen. Both Mn SOD induction and terminal differentiation, as reflected by human chorionic gonadotropin expression, were dependent on trophoblastic plating density. Increased levels of a smaller Mn SOD mRNA species correlated temporally with an increase in Mn SOD enzyme activity in cultured trophoblasts. These results demonstrate that Mn SOD gene expression and enzyme activity precede or are coordinately regulated with morphological and biochemical trophoblastic differentiation.